Neuropeptide Y stimulation of myosin light chain phosphorylation in cultured aortic smooth muscle cells.
Neuropeptide Y (NPY) is released from an extensive network of postganglionic sympathetic perivascular neurons. NPY has been shown to affect vascular tone postsynaptically by 1) directly stimulating contraction; 2) inhibiting vasorelaxation; and 3) potentiating contraction elicited by exogenous vasoconstrictors. The molecular mechanisms mediating these effects of NPY are undefined. Therefore, we examined the possibility that NPY could stimulate smooth muscle contraction through myosin light chain phosphorylation in cultured porcine aortic smooth muscle cells. NPY (100 nM) caused a rapid, transient increase in myosin light chain (MLC) phosphorylation, an important regulatory event in the initiation of smooth muscle contraction. NPY-stimulated MLC phosphorylation was prevented by preincubation of cells with pertussis toxin and was independent of extracellular Ca2+. In parallel studies, NPY alone had no detectable effect on cellular cAMP or cGMP content; however, NPY potently inhibited forskolin-stimulated cAMP accumulation (IC50 = 0.03 nM) through a pertussis toxin-sensitive pathway. NPY had no detectable effect on basal phosphoinositide hydrolysis or protein kinase C activation but enhanced angiotensin II-stimulated production of inositol phosphates and activation of protein kinase C. These results indicate that NPY-stimulated MLC phosphorylation can occur in the absence of detectable changes in cAMP content, cGMP content, inositol phosphate production, or protein kinase C activation; however, the interactions between NPY and other vasoactive agents may be mediated by the indirect effects of NPY on adenylate cyclase activity and phosphoinositide hydrolysis.